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For short: In the industrial environment various installations function, aggregates or equipments
differenced by a high level of noise and a complex spectrum. The noise generated by these has noxious
effects over the activity and health of the workers. In the work are investigated the sources of noise
from an industrial hall, the levels of sound characteristic to these, the harmfully effects, allowable
limits, the way of propagation and the results of the experimental measurements and the display of cut-

off methods will be presented.

1. INTRODUCTION

The installations, aggregates and equipments
which function in the industrial environment are
differenced by a high level of noise and a complex
spectrum which affects the life and the activity of
the hired personnel. In this way we have proposed
to investigate the sources of noise from an
industrial hall of bottling juices, determining the
sound levels characteristic to these, the way off
propagation, the harmfully effects and indicating
some methods of reduction.

2. SOURCES OF SOUND FROM AN
INDUSTRIAL HALL

In the industrial hall of bottling juice, the most
important sources of sound are: the installation of
bottling, the movement of the conveyor band, the
functioning of the vibrators for releasing of the
conveyor band, the washing machine for the
bottles, the set for fixing caps on bottles, collision
between bottles before and after filling, the system
of moving empty bottles towards the bottling
installation etc.

The noise can be

produced by these

characterized by the level of the noise equivalent
for the employee’s daily duration of exposure at

noise L, .o, 1o given by the equation:
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where T, is the daily exposure of each employee at
noise [5].

It can be seen that for the determination of
L A cch,1e 18 necessary that the instantaneous level

off sound L(t) to be known.
Effectively the noise level L .o, 1. can be

obtained through calculus with relation (1) and
measurement of L(t) with the sound Metter or can
be measured directly with the investigator 2237 or
the NL-20 sound Metter. These machines allow the
investigation of other indicators of noise MaxL,
MinL, Max9, LlO; L50, L90.

These parameters allow the determination of
the daily personal exposure of one employee.
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where T;=8h=28800s. With the help of this
variable the weekly average of the daily values are
determined by the equation

} 3)

where (Lgpz)k are the values of Lgpy for each and
every 5 days of work from the considered week.
The variable obtained is being compared
with the maximum limit admitted for the noise
level at working posts for daily noise exposure.

k=1
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3. HARMFULL EFFECTS OF
INDUSTRIAL NOISE

The industrial noise affects the human
nervous  system  inducing  physiologically
alternations, the blood flow, sleeping disturbances,
negatively influencing the visual and endocrines
organs functions  producing  biochemical
disturbances.

Over the influence of a loud noise the blood
pressure raises, the pulse accelerates, the
intracranial vascular can overgrow three times and
the breathing rhythm changes. Through the
cerebral crust noise induces nervous irritations, the
fatigue process becomes more visible, attention
and psychic reactions weaken, weakening can
appear or even nervous diseases.

Noise also produces hearing tiredness; sound
trauma reduces work productivity and speech
intelligibility.

Researches made have shown that noise
actively influences sound pollution of employees.

As a matter of fact the action of noise over
various organs or functions of human beings is
manifested for noises that exceed 40 dB.

After the research made it has been
established that the efficiency of employees that
work in the vicinity of noise sources drops with
33% after 4 hours of noise exposure.

In a noisy environment the danger of
accidents rises because the possibility of acoustical
warning decreases, also the possibility of
orientation by the worker after various sounds.

For avoiding harmful effects of noise over
the workers in the industry, the safety regulations
from 2002 include that the maximum limit of daily
noise exposure at the working post is 87 dB.

4. STUDY OF ACOUSTICAL FIELD

Keeping in mind that the shape and size of
disturbing sources in a close space from an
industrial hall forms a very complex acoustic field
from overlapping of direct waves over the ones
reflected, these could be plane spherical or
cylindrical waves. The acoustic pressure from a
point in the field is obtained by adding the acoustic
pressures corresponding to each type of the waves.
This also vibrates along different frequencies
appropriate to own pattern of vibrations.

In the case when the hall has a parallelepiped
shape and it's surfaces are perfect reflecting the
number of vibration patterns are inferior to a
frequency given f, it is reflected by the equation
[17:
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where V is the total volume of the hall, S the total
surface and L the perimeter.

The number of normal vibration patterns,
included in a frequency band which stretches from
f+df, then when the hall is stimulated with a
random sound it is given by:

on-

This equation is valid when df is unique
compared with f. Only if the bands length is
compatible with the size of the frequency it is
being made the difference between the hole
number of natural vibration patterns which
frequencies are less than f+df respectively f
estimated with the fourth relation (4).

For evaluating the pressure it must be
counted that the boundaries surfaces of the
industrial hall are not perfect reflective, and at the
collision with sound waves there is a loss in
acoustic energy, stationary waves which form in an
closed space from the interior of the hall will be
damped. In this way in the equation of the
stationary waves we must slip in the damping term

47V

C3

S L
_2f+_

jdf
2¢ 8¢

£2 4+

)

e by replacing the number of waves k by an
energy constant of propagation, a complex amount

)
like k+ j—, in which & is the constant of waves
c

damping.

In the waves equation there must be included
the phase angles @, ¢y, ¢, because these are not
equal to zero, as a fact because the bound surfaces
of the hall are not rigid and perfect reflecting.
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By this mean the equation of the stationary damping waves is:
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The phase constants ¢, ¢y, ¢, are
determined by the limit conditions x=0, y=0, z=0,
which must be satisfied..

5. MAKING MEASUREMENTS

Taking aware of the complexity of the
acoustic field which forms in the interior of the
industrial hall it's enforcing the investigation by
making measurements of the characteristic sizes.

The measurement have been made with the

- (©)
c

investigator 2239 made by Briiel & Kjaer. This
was places in the measurement points 1 and 2
mentioned in fig.1 in the place that a worker stays
during his activity right in front of his ear at 1,6 m
from the ground and at distances from the walls
mentioned in the figure, conforming to STAS
7150-77. These measurements were made over an
entire working week for point 1 and a day for point
2, over an interval of 8 hours every day in normal
working conditions.
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Figurel.

Over the time of the measurements the
background noise level Lg a was 58.4dB and
because L-Lg>10dB in the adjustments of measure
there isn't any adjustment that has to be done over
the noise level measured. The results of the
measurements for point 1 are presented in form 1,
and for point 2 in form 2.

\L-.E A

The values of the noise levels L, .. e

shown in forms 1 and 2 which correspond to
formula (1), are obtained by the measurement over
a daily measurement of exposure T.=T¢=8h so it

clashes with the personal daily exposure Lp ;.

Form 1
. L .
No. \i‘;:liglh \;\T]lelflgeh Dom. Time Acch, TZ L EP,Z MaxP MaxL Nﬁl’l L EP,s
; measure
crt. ¢ ¢ [dB] interval 4B] [dB] [dB] [dB] [dB] [dB]
1 8.12- 82.7 82.7 120.8 111.5 63.2
16.12 ) ) ) ) )
2 8.15- 90.7 90.7 114.1 | 1082 | 74.4
16.15 . . . . .
3 F A 50-120 ?452;3 90.7 90.7 1154 104.4 76.8 90.6
6.45-
4 14.45 91.0 91.0 118.5 107.6 75.4
6.40-
5 14.40 92.9 92.9 117.5 103.2 77.8
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Form 2

. LA ech, Te
Freq. Time ’ .
No. ; ) Dom. o measure | LEpz MaxP | MaxL | MinL
ot Wilgh Wilgh [dB] Time interval p (dB] [dB] [dB] [dB]
[dB]
1 F A 50-120 6.45-14.45 91.2 91.2 116.2 126.1 76.2

For the measurement point 1 situated in the
place where the employee works at the bottling
station, determining through measurements the
daily personal exposure for the 5 days of a working
week. Relation (3) allows the calculus of a weekly

average Lpp.In the case where Lp, alsoLgp

exceed the admissible limit of 87 dB then equation
(2) allows the determination of the daily timing,
also weekly, of the personal exposure to noise by
the employee to border across the allowed limit.

For the measurement point 1 the resulting T,
=3h 29’ 32” and for 2 T;=3h2’29”

6. WAYS OF REDUCING THE SOUND
LEVEL

In the benefit of improving the working
conditions for the employees by limiting the
effects of noise, it is imperative the coating of
some measures of reducing it. In this manner if the
noise reduction at the source is harder to be done,
and the amortization of sound in the hall is very
costly it asses the attenuation of the noise over the
transitions way or the receiver

For this would be necessary reducing the
time of exposure by the employees to sound,
placing soundproof panels or soundproofing the
equipment. The most indicated solution would be
the utilization of soundproof cabins.

For diminishing noise effects over the
employees, because personal daily exposure of a

employee from the bottling section exceeds 80 dB,
there must be applied the prescriptions from the
safety regulations.

By this mean wearing individual safety
equipment against noise is mandatory, and also the
damping of activity dangers with the ones of daily
brakes, examining the state of personal hearing
problems at the hiring of personnel and
periodically by a doctor. The purpose of the
examination would be the diagnose hypo
acoustical problems because of the noise and
preserving of the acoustic function.
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